75 mm Hg), normal left ventricle size, and decreased global systolic function (left ventricular ejection fraction 35%) [ Figure 3 ].
Under the suspicion of LMCA compression by a giant PA aneurysm (PAA), MDCT was performed. MDCT showed important pulmonary aneurysmal dilatation including main, left, and right PA (77.9/35.8/38.9 mm) with LMCA compression [ Figures 1 and 4 ]. Pulmonary embolism was also visualized in the left PA [ Figures 2 and 4 ]. Moreover, LMCA had deviated inferiorly and was being compressed by the PAA [ Figures 3 and 4 ]. Therefore, we arranged right heart catheterization (RHC) and CAG for further evaluation. RHC revealed the hemodynamic status (PA pressure, 85/37/53 mmHg; Qp: Qs: 2.57:1; total peripheral resistance [TPR] 447 dyn). CAG revealed that the LMCA was eccentrically narrowed at the ostium and open distally (99% occlusion) without atherosclerotic narrowing [ Figure 5 ].
After discussion with a cardiologist, he was referred for the strategy of surgical correction. The strategy included ASD correction, resection of the PA aneurysm, and thromboendarterectomy. During the procedure, the pulmonary aneurysmal dilatation with LMCA compression was easily identified. Thromboendarterectomy was performed in main and left PA. The right PA and LMCA were probed without lesion [ Figure 6 ]. Postoperative computed tomography showed no occlusion of LMCA and narrowing PA [ Figure 7 ]. At 12 months after the procedure, the patient remained clinically stable with no further episodes of angina.
discussion
PA dilatation can occur in isolation or in association with other anomalies, including congenital heart disease with significant left-to-right shunt (ASD, ventricular septal defect, patent ductus arteriosus), other congenital defects (e.g., tetralogy of Fallot, pulmonary valve stenosis), connective tissue disorders [5] The dilated main PA may compress the adjacent structures. LMCA compression occurs at a frequency of 5%-19% among patients with PH. [3, 6] The symptoms include chest angina, syncope, left ventricular dysfunction, and malignant arrhythmia. Thirty-three percent of patients with PAH presenting with angina were found to have compression of the LMCA by PA dilatation. [3] In small prospective coronary angiography studies, 40%-50% of patients with PAH have been found to have >50% compression of the LMCA. [7, 8] Revascularization with coronary artery bypass surgery has been the traditional and standard treatment option for patients with LMCA disease. However, the patients with LMCA compression due to severe PH may have an extremely high risk of anesthesia and perioperative recovery; therefore, percutaneous intervention with stent implantation may be an alternative to coronary artery bypass graft (CABG) for treating the LMCA stenosis. Rich et al. first reported stenting of LMCA in patients with primary PAH in 2001, with excellent postinterventional results. [9] There have been about 10 case reports of patients with LMCA compression who were treated with a percutaneous procedure. [10] [11] [12] [13] [14] [15] All patients had relief of symptoms and ischemia postprocedure.
Although acutely successful, the average follow-up reported in these case reports ranged from 1 to 6 months. [16] Vaseghi et al. [17] reported that the average follow-up in the study was 16.6 months, with the patient in the longest follow-up being angina-free and without recurrence of left ventricular ischemia for 39 months. However, the treatment after revascularization with PAH-target drugs, including bosentan, sildenafil, and epoprostenol, could not obtain a sufficient improvement in hemodynamics. The PA dilatation may exacerbate with repeat compression of the LMCA. Thus, surgical treatment including pulmonary angioplasty should be considered in patients with PAH who could tolerate the procedure.
The case presented in this article underwent successful surgical treatment with chest pain relief. The PAH in this patient is due to ASD and chronic pulmonary embolism without a sufficient improvement after the use of PAH-target drugs. Moreover, the result of RHC revealed the hemodynamic status (PA pressure, 85/37/53 mmHg; Qp: Qs: 2.57:1; TPR 447 dyn) and provided the possibility of surgical correction of ASD and pulmonary embolism. CABG may be the last choice for LMCA compression after the pulmonary angioplasty. The pulmonary angioplasty was successful with resection of the main pulmonary trunk to relieve the compression of LMCA. ASD correction eradicated the left-to-right shunt and the pulmonary thrombus in the main PA was cleared to reduce the pulmonary vascular resistance, which may increase the PAH-target drugs action and avoid the exacerbation of PAH. After the procedure, the patient recovered eventually. During the follow-up, angina disappeared and no expansion of the pulmonary artery.
conclusion
The appropriate diagnosis and treatment are very important for extrinsic compression of the LMCA. In selected patients, surgical pulmonary trunk reduction, aortocoronary bypass, and thromboendarterectomy to reduce PA pressure could achieve good results, which could significantly improve symptoms and quality of life. 
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